and corresponding figure S1 report a literature overview comprising a series of lithium-oxygen cells characterized by very high capacity (Light red: cells using conventional carbon based cathode; Light blue: cell using cathodes comprising catalyst; Grey: cells using various carbon morphology i.e. CNTs, RGO, ...etc). Figure S1 shows that the configuration here adopted allows the highest gravimetric capacity obtained using conventional, carbon based electrodes, while the surface capacity appears of the same order of magnitude. However, this value does not represent the highest value reported in literature for lithium oxygen battery. Indeed, the figure shows that the use of a carbon nanotube based cathode allows the achievement of a capacity as high as 56800 mAh g -1 corresponding to a surface capacity of 45.44 mAh cm -2 . Furthermore, the figure evidences that a slightly lower gravimetric capacity in respect to the one obtained by our cell configuration, i.e. of the order of 15000 mAh g -1 and higher surface capacity, i.e. of about 30 mAh cm -2 , may be obtained by increasing the carbon loading. The capacity obtained by a lithium oxygen battery is in principle determined by the lithium amount used at the anode side, in excess of oxygen. Indeed, we used a 14 mm-diameter lithium disk (18 mg of Li metal) corresponding to a capacity of 47 mAh cm -2 assuming the full formation of Li2O2. This capacity, when referred to the carbon weight used in our cathode side corresponds to 72000 mAh g -1 c. However, the insulating nature of the formed products at the cathode hinders the achievement of such as high capacity. In addition, low cell polarization as well as increased cycle life and stability of the lithium oxygen battery may be achieved only by limiting the ratio of lithium peroxide deposited at the cathode as indeed demonstrated by our paper (see fig   3c) and by literature results (refs. 16, 33, 34)..
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Reference
The reproducibility of our battery has been determined by repeated measurements, performed using tree electrodes with the same thickness in lithium-oxygen polymer cells. The results reported in Figure S2 show a capacity ranging from about 20000 mAh g -1 to 23000 mAh g -1 , thus suggesting an average capacity of about 21500 mAh g -1 within a standard deviation of 1750 mAh g -1 , i.e. about
8%.
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